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Objective: To determine whether there is a relation between physician characteristics and
prescribing for elderly patients.
Design: Descriptive study linking two provincial databases.
Setting: New Brunswick.
Participants: All general practitioners (GPs) in New Brunswick who ordered at least 200
prescriptions for elderly beneficiaries of the New Brunswick Prescription Drug Program be-
tween Apr. 1, 1990, and Mar. 31, 1991; eligible GPs accounted for 376 (40%) of all phys-
icians with a general licence in New Brunswick.
Main outcome measures: GPs' personal and professional characteristics (age, sex, family
practice accreditation, country of training and number of years in practice), practice charac-
teristics (number of practice days, number of patients seen and medical services provided per
day, average amount of billing per patient, total number of patients seen and their average
age, and total amount of billings) and number of prescriptions by category of drug.
Results: High prescribers and low prescribers did not differ significantly in age, number of
years in practice, mean practice size or patient age. Compared with the low prescribers the
high prescribers were more likely to be male, have been trained in Canada and be qualified
by the Canadian College of Family Physicians. Also, they had more practice days, saw more
patients per day, performed more services per day, billed more per patient and billed on aver-
age 30% more during the study period. Overall, the high prescribers ordered on average 45%
more prescriptions than the low prescribers.
Conclusion: There is a significant relation between certain physician characteristics and pre-
scribing behaviour. Further study is required to examine the relation between these variables
and patient outcomes.

Objectif: Determiner s'il y a un lien entre les caracteristiques des medecins et les ordon-
nances aux patients ages.
Conception : Etude descriptive etablissant un lien entre deux bases de donnees provinciales.
Contexte : Nouveau-Brunswick.
Participants: Tous les omnipraticiens (OP) du Nouveau-Brunswick qui ont produit au
moins 200 ordonnances pour des beneficiaires age's du Programme des medicaments gratuits
du Nouveau-Brunswick entre le 1er avril 1990 et le 31 mars 1991. Les. OP admissibles
representaient 376 (40 %) des medecins titulaires d'une licence generale au Nouveau-
Brunswick.
Principales mesures de resultats: Caracteristiques personnelles et professionnelles des OP
(age, sexe, agrement en medecine familiale, pays de formation et nombre d'annees de pra-
tique), caracteristiques de la pratique (nombre de jours de pratique, nombre de patients regus
et de services medicaux foumis par jour, montant moyen de la facturation par patient, nom-
bre total de patients regus et age moyen de ceux-ci, et montant total des facturations), ainsi
que nombre d'ordonnances par categorie de medicaments.
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Resultats: I1 n'y avait pas de difference importante quant a 1'a^ge et au nombre d'annees de
pratique, 'a la taille moyenne de la pratique ou 'a l'age des patients entre les medecins qui
prescrivaient beaucoup et ceux qui prescrivaient peu. Par ailleurs, comparativement aux
medecins qui prescrivaient peu, ceux qui prescrivaient beaucoup avaient plus de chance
d'etre de sexe masculin, d'avoir regu leur formation au Canada et d'etre agrees par le College
canadien des m6decins de famille. En outre, ils pratiquaient plus de jours, recevaient plus de
patients par jour, ex6cutaient plus de services par jour, facturaient plus par patient et avaient
facture en moyenne 30 % de plus au cours de la periode d' etude. Dans l'ensemble, les
medecins qui prescrivaient beaucoup ont donn6 en moyenne 45 % de plus d'ordonnances que
ceux qui prescrivaient peu.
Conclusion: I1 y a un lien important entre certaines caract6ristiques des medecins et leur
comportement face aux ordonnances. Une etude plus poussee s'impose si l'on veut examiner
le lien entre ces variables et les resultats chez les patients.

B etween 1950 and 1976, there was a fourfold in-
crease in the rate of prescribing medications in
the United States, without a similar increase in

office visits.' This is reflected in part by the steady in-
crease in the proportion of health care budgets consumed
by drug benefit programs. For example, there was an an-
nual increase in costs of 18.1% on average in the Ontario
Drug Benefit Program over the last 10 years.' Since the
introduction of the New Brunswick Prescription Drug
Program (NBPDP), in 1975, costs to the program have
increased by more than 700%, but the number of elderly
beneficiaries has increased by only 16%. People 65
years of age and over consume approximately 60% of all
prescription benefits. Increases in costs of individual
drugs, numbers of available benefits and prescribing in-
tensity account for this escalation in program costs.

The increased vulnerability of elderly people to ad-
verse drug reactions is well documented. For example,
people between the ages of 70 and 79 may be seven
times more prone to the adverse effects of drugs than
people between 20 and 29.-.' Several studies have attrib-
uted this to increasing age, altered pharmacokinetics and
pharmacodynamics, multiple disease, poor compliance
and polypharmacy.5-7 However, geriatric prescribing
knowledge is often inadequate, and inappropriate pre-
scribing by physicians is common.8-"' Drugs are fre-
quently prescribed for social or other nonmedical rea-
sons." '5 The Canada Health Survey identified elderly
people as the largest consumer group of anxiolytics,
sedatives and hypnotics and found that the prevalence of
individuals whose duration of therapy exceeded the
maximum allowable was high.'6 This finding was con-
firmed by the New Brunswick Department of Health and
Community Service study on the utilization of benzodi-
azepines in elderly people.'7

Canadian general practitioners (GPs) provide pre-
scriptions for 21% to 86% of all patients seen in their of-
fice.'8 Few studies have clearly demonstrated how GPs'
personal characteristics or practice conditions influence
their prescribing behaviour. However, individual and
professional characteristics and practice conditions that
have been related to drug prescribing for elderly patients
include physicians' age, sex, postgraduate education,
exposure to continuing medical education programs,

source of drug information and type of practice.'8 32

Large and significant variations in GPs' prescribing pat-
terns have been found to depend on the type of practice
or the community in which they prescribe.333 4

Nevertheless, the relation between GPs' practice
and personal characteristics and their prescribing be-
haviour is still unclear. Data on this issue have been diffi-
cult to obtain. In this study we linked the database of the
provincial drug benefit program for elderly people with
that of the provincial medicare plan to examine how
physician characteristics affect prescribing behaviour.

Methods

Two distinct databases were linked: those of the
New Brunswick Medicare Program (NBMP) and the
NBPDP. Data for Apr. 1, 1990, to Mar. 31, 1991, were
included for analysis.

The NBMP database contained the records for all
physicians' fee-for-service billings. Practice size was de-
fined as the number of patients a practitioner saw and
billed for during the study period. All GPs who ordered
at least 200 prescriptions for elderly beneficiaries in the
NBPDP (standard audit criteria for the NBPDP) during
the study period were included; 376 (40%) of the GPs
met this criterion. (Currently, 95% of total billings to the
NBMP are submitted by approximately 500 GPs). Prac-
titioners were reimbursed by the NBMP on a fee-for-
service basis for all approved services.

The NBPDP database included specific information
on each prescription dispensed, on a claim-by-claim ba-
sis. It held the records of every prescription dispensed to
elderly patients residing outside of nursing homes during
the study period. Data for each prescription dispensed
included the date dispensed, the dispensing pharmacy,
the prescribing physician, the drug, the dosage and quan-
tity dispensed and the cost to the program.

All drugs dispensed were classified into 11 cate-
gories: antibiotics, antidepressants, antihypertensives,
barbiturates, benzodiazepines, bronchodilators, choles-
terol-lowering agents, gastrointestinal drugs, narcotics,
neuroleptics and nonsteroidal anti-inflammatory drugs.

A weighing formula was developed a priori to cal-
culate each GP's prescribing rate by category of drug
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and the total number of drugs prescribed per patient rela-
tive to the other GPs. This formula accounted for the
number and strength of each unit prescribed by each GP.
The mean score for each category was unity. Values less
than unity identified GPs who prescribed less than the
mean (low prescribers). Values greater than unity identi-
fied those who prescribed more than the mean (high pre-

scribers). The NBMP and NBPDP databases were linked
using unique physician identification numbers. The iden-
tity of individual GPs was unknown to us. (Details of the
weighing formula can be obtained from the correspond-
ing author upon request.)

GPs were divided into two groups: high prescribers
and low prescribers. Characteristics of the two groups

were compared with the unpaired t-test for parametric
data and the X2 test for frequency data. The linear rela-
tions between variables were determined with the Pear-
son r correlation, and significance was set at a p value of
less than 0.01.

Results

Physician characteristics

All 376 GPs who met the inclusion criteria were

successfully linked in the two databases. There were 312
male and 64 female physicians. The mean age of the

sample was 43.2 (standard deviation [SD] 12.1) years.

Medicare billings

During the study period the GPs billed on average

$145 547 (SD $73 471). Each GP practised 205 (SD
59.1) days and saw 2224 (SD 1134) patients. The mean

number of visits per working day was 24.7 (SD 10.6).

Prescribing practices

There were 2 324 113 prescriptions dispensed through
the NBPDP during the study period. Elderly patients out-
side of nursing homes accounted for 60% of the beneficia-
ries. The amount of drug dispensed was not to exceed a

100-day supply. Total billings to the NBPDP were over

$57.8 million, of which approximately $36.6 million were

for elderly patients. On average, each elderly beneficiary
was dispensed 20.6 prescriptions (including refills). The av-

erage cost per elderly patient was approximately $490.
Drugs accounted for 68.0% of the costs, pharmacies

received 29.7%, and administration costs were 2.3%.
Table 1 presents the physician and patient charac-

teristics by prescriber group. The two groups did not dif-
fer significantly in physician age or number of years in
practice or in the mean practice size. Patients' mean ages

did not differ significantly between the two groups. De-

Pea*son
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Age of male
patients,. yr

Age of femeal
patients. yr

43,4 (13.7)
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37.2 (8.3)
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0.82 0.08 )0.13
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4.26 <0.05 0.11 0.04

7.10 < 0.01 0.14 0.01

6.64 < 0.001
5.18 < 0.001
4.01 < 0.001

0.41 < 0.001
0.30 < 0.001
0'21 < 0.001

4.97 <0.001 0.29 <0.001

1.23

5.24

0.89
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0.22 0.05 0.33
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spite this similarity in practice size and patient character-
istics the high prescribers billed significantly more over-
all than the low prescribers ($164 728 v. $126 366).
Compared with the low prescribers the high prescribers
had more practice days, saw significantly more patients
each day, performed more services per patient and billed
more for each patient. They were also more likely to be
male, be qualified by the Canadian College of Family
Physicians (CCFP) and have been trained in Canada. We
could not distinguish between residency-trained and
non-residency-trained GPs with CCFP qualifications.

We found a significant linear relation between the
prescribing behaviour and physicians' sex, country
where training was received, number of practice days,
number of patients seen each day, number of services
performed, average billing per patient and total billing.
There was no significant linear relation between pre-
scribing behaviour and physicians' age, time since quali-
fication, CCFP qualification, practice size, mean patient
age and prescribing characteristics.

The relation between prescribing behaviour and
drug category is shown in Table 2. The prescribing ratio
per physician was significantly greater in the high-pre-
scriber group than in the low-prescriber group for all 1 1
categories. These differences were most marked for ben-
zodiazepines, bronchodilators, gastrointestinal drugs and
narcotics.

Discussion

These data clearly show that there is a relation be-
tween prescribing behaviour and GP characteristics. Al-
though the two groups did not differ significantly in
practice size or mean age, the high prescribers billed the
NBMP 30% ($7.2 million) more than the low pre-
scribers. One obvious conclusion is that the high pre-
scribers generally saw their patients more often, a con-
clusion supported by their higher billings per patient.

Given the relation between the physicians' practice
characteristics and their prescribing behaviour two ex-
planations are possible: the high prescribers were either
more efficient or more iatrogenic. First, it is possible that
the high prescribers were better diagnosticians and had
patients who were generally more ill and thus had to be
seen more often. They may have had to diagnose more
medical conditions that required more attention, more
drugs and closer follow-up.

Second, since the high prescribers must have had to
spend less time with each patient on average than the
low prescribers and if both groups spent equal amounts
of time in their offices per day, the high prescribers pre-
sumably took less time to listen to their patients' prob-
lems and may have performed a more cursory examina-
tion. Their patients may have been more ill because they
received a lower quality of care and thus were prescribed
more medications and likely suffered more adverse drug
reactions. These patients consumed on average 45%
more drugs than those of the low prescribers. This in-
crease in medication use may have accounted for the in-
creased frequency of visits to their GPs.

It is also possible that the high-prescriber group
comprised both types of GPs.

With this data alone we cannot draw any definite
conclusions regarding the most likely effects of these
differences in prescribing behaviour. It will be necessary
to gather information on patient morbidity and mortality
to measure the differences in patient health between the
two physician groups. We plan to link these data to the
New Brunswick Hospital database and the New
Brunswick Vital Statistics database. This will allow us to
compare patient outcomes and assess their relation to
practice characteristics and prescribing behaviour be-
tween the two physician groups.

Despite these limitations, this study describes a
unique methodology for comparing physicians' practice
characteristics and prescribing behaviour. This will al-

Grotp prrbing rati
.. la~~~~ertysdn (anddSD.)... ... H.4h ~~~~~~LQW.

.a ..r pr .-s pr Diffoie,. % #
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~~~~~~~~iai (o.fi 0.94! i60 39 . gi;

- ~~~1.92 (0w 1.24 (063 55 c :iJ1

.G**sInai 61 1.....1(044*X) 0.89. 56 44 <040tB 49*7) 0.78 (orAMI 652
Ipc c twlt~1.91(0143) 0.8 (05) 45 <0Ol

antNnl39sor

. 1.45 (0.50). 1.03 (0.36) 41 .c.4
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low for more efficient evaluation of physicians' perfor-
mance and will facilitate the development of practice
guidelines. It will also guide more specific and appropri-
ate continuing medical education programs for physi-
cians found to be at risk.

On the basis of our data we recommend that other
provinces link their databases to confirm or refute our
findings. Since these databases are now widely available
in Canada, our methodology can be readily used to as-
sess the effect of physician characteristics and prescrib-
ing behaviour on patient outcomes. It could also be used
to examine the effect of strategic interventions such as
academic detailing and continuing medical education on
physician characteristics and prescribing behaviours.
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